In this paper, in the framework of a problem related to an elastic non homogeneous medium, we deal with a periodic coupled force {f{x)/e")F{x/s) with intensity of order l/e". The parameter e is connected with the period of the non homogeneity of the medium and with the periodicity of the coupled force. The determination of the parameter a is the target of our study to obtain an effect in the microscopic equation. The homogenization technique is used in order to study the equation:
Introduction
In this paper, in the framework of a problem related to an elastic non homogeneous medium (see [2] and [7] ), we deal with a periodic coupled force with intensity of order 1/e" (see [10] , [11] and [12] ). The parameter e is related to the period of the non homogeneity of the medium and to the periodicity of the coupled force. For other questions related to the homogenization theory see [3] , [5] and [6] . The determination of the parameter a is the target of our study to obtain an effect in the microscopic equation. Let f2 be a regular domain of R'^ and let aij^hiv) be the symmetric, coercive and y-periodic elasticity tensor:
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We denote by F{y) the couple force y-periodic and such that:
-^ / F{y)dy -0 (2) and by f{x) a continuous scalar function representing the intensity of the coupled force. We indicate by G{x,y) the external force F-periodic in the y variable. The problem is expressed by the equation:
-ir, ("«"• (?) ^"-'""') ^ ^^' (i)+°-(^' ?) • "> in Q, with the boundary condition n"'" ian = 0.
We prove that, if 0 < a < 1 the solutions u^'°'{x) are uniformly bounded:
ii^""(^)iiK(^)r-^-Then taking as test function:
and with v\x,y)G{L^in;HLjIl)f perl the two-convergence limit gives us the following answers:
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An integration by parts of the preceding formulae gives the following two limit problems: if a = 1 then
and 0 < a < 1 then
In order to discuss the influence of the coupled force at the microscopic level we remarque and discuss the difference of the two microscopic equations: We remark that the equation (6) is a standard microscopic equation, and there the external force f{x)Fi [y) does not appear. On the contrary the equation (5) has the external force f{x)Fi (y), then we can conclude that the optimum coupled force that works at microscopic level is of type {f{x)/£")F{x/s), with a = 1. In this case the macroscopic equation becomes:
where $y is obtained starting from the microscopic problem and where af,^^ are the classical homogenized coefficients and Gi{x) = v^\ G{x,y) dx.
2.
Statement of the problem with e > 0 and a > 0
In order to study the equation (3), we introduce the variational formulation in the Hilbert space [HQ (O)) . In this setting the existence is proved of a unique solution for e and a fixed and a uniform bound is obtained, with respect to e if 0 < a < 1. In view of these targets we multiply the equation (3) by v^{x) with and we integrate by parts. We get the following weak formulation:
We suppose that aijkh satisfy the hypothesis of ellipticity and symmetry:
where Cpg^(y) is the space of continuous periodic functions of period Y. It is known (see [1] ) that, if (10) holds, then it follows that:
By hypothesis (9), we get:
then, by Kom inequahties (see, for instance, [4] and [8] ) we get:
On the other hand, we need to have an estimate of the right-hand side of the equation (8):
Taking G (x, x/e) G (L^ (fi; C° ) ) we get
The complete inequality (12) will be proved in the next section. The estimates (11) and (12), by Lax-Milgram lemma, give the existence of a unique solution, for fixed e and 0 < a < 1, of the weak formulation (8) and moreover give a uniform, with respect to e, estimate of following norm of w^'":
The estimate (13) permits us to apply the result of the two scale convergence method (see, for instance, [ 1] , [4] and [9] ) to obtain that there exist two functions u°'°(x) e (Hl{rt)f and wi'"(a;,y) G [L^{n, Hl^J-R) such that:
where we wrote:
We introduce the Hilbert space
with the scalar product n°'",ni'"),(^°,'t;i^ 
3.
Estimate of the term with the couple force
The coupled force {f{x)/e°')F{x/e) at the right-hand side of the equation (3) has an intensity that increases as e goes to zero. Then is not evident that the term with the coupled force may be bounded:
with Ci independent of e. The hypothesis (2) that F(x/e) has zero mean value is essential. We prove the estimate (17), if 0 < a < 1, in the following lemma: 
In the fc-cell Y^ we take the mean value of ^'^'"(a;):
By the condition (2) of zero mean value and by the preceding formula (20), the first term at the right-hand side of inequality (19) becomes
(21) Now we apply the Cauchy-Schwartz inequality in the right-hand side of (21) to obtain
(22) In the last factor at the right-hand side of relation (22) we apply a Kom inequality for functions with zero mean value; it is known that in the Korn inequalities (as in the Poincare-Wirtinger inequality for the scalar case, see for instance [4] and [8] ) the constant c(e) = c • e is related to the measure e of the region Y §
The inequahties (21), (22) and (23) give us
(24) In view to obtain the estimate of the couple force, in the second term at the right-hand side of formula (19), we apply the Lipschtz inequality to the function f{x) € C^ in the cell Y § \f{x)-f{xk)\<C^-e x€Y^ and then we have
Adding on the cell from 1 to TV and applying the Cauchy-Schwartz inequality, we have:
The relations (24) and (26) give a uniform estimate for any e S (0,1] if 0 < a < 1. If a > 1 the estimate is uniform only for 0 < A; < e < 1, and we can not obtain a convergent subsequence of u^'"(a;) as e goes to zero. The proof of the estimate of the couple force is then complete.
Two-scale convergence limit
A vector valued functions n'^'°(a;) in {I? (VC) ) is said to two-scale converge to a limit ^^'"(a;, y) belonging to (L^(!S7 x y)) if, for any function ip{x,y) in
By estimate (13), the bounded sequence u^'°^{x) weakly converges in (HQ (Q)) to a limit u^'°'(x). Then (see, for instance [1] , [4] or [7] ), if ti'^'"(x) two-scale By the coercivity (9) of the bilinear form defined by the left-hand side of (27), we can apply the Lax-Milgram lemma and we have a well posed formulation of the limit two-scale problem. Integrating by parts the equation (27) 
We remark that, at the microscopic level, the couple force has, if a = 1, an important role. As in classical homogenization we define 
